Ibudilast produces anti-allodynic effects at the persistent phase of peripheral or central neuropathic pain in rats: Different inhibitory mechanism on spinal microglia from minocycline and propentofylline.
Microglia exhibit various activation phenotypes in the spinal cord after peripheral nerve injury, and promote neuropathic pain. Ibudilast is a phosphodiesterase inhibitor with anti-inflammatory activity, but its effect on activated microglia in chronic neuropathic pain is poorly understood. We investigated whether ibudilast was effective on established allodynia associated with activated microglial phenotypes in two rat models of peripheral and central neuropathic pain. A single intrathecal injection of ibudilast (25 μg) inhibited established allodynia on days 7-21 after sciatic nerve injury in rats. Repeated injections of ibudilast (25 μg/day) reduced the numbers of phosphorylated p38-positive cells without changing hypertrophic microglia, whereas minocycline (100 μg/day) decreased the numbers of hypertrophic microglia associated with phosphorylated p38 levels in the spinal cord. Gene analysis revealed that minocycline, but not ibudilast, increased the expression of anti-inflammatory cytokine genes Il10 and Tgfβ1 in the spinal cord. Propentofylline (100 μg/day) was less effective on microglial phenotypes and established allodynia. Ibudilast inhibited persistent allodynia after the recovery of motor deficits in experimental autoimmune encephalomyelitis rats. Therefore, ibudilast might be effective for chronic neuropathic pain after peripheral and central nerve damage. Ibudilast mediated these effects on activated microglia using a different mechanism compared with minocycline and propentofylline.